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To all whom it may concern:

Be it known that we, FRANK H. BALL and
BERT C. BALL, citizens of the United States,
residing at lenﬁeld in the county of Somer-

5 set and State of New J ersey, have invented
~ certain new and useful Improvements in En-
gine-Governors; and we do hereby declare the
followmﬂ' to be a full, clear, and exact de-
o scrlptlon of the mventwn such as will enable
10 others skilled in the art 0 which it apper- |
. tains to make and use the same.
Thisinvention relates to engine- wovernms,
~and it consists in certain 1mprovements in
.~ the construction thereof, as will be hereinaf-
15 ter fully descrlbed and pomted out m the
~ claims.

More partleularly the mventlon. relates to

that class of governors which act through a
throttling-valve or indirectly upon the main
20 valve or other regulatorasdistinguished from

what is commonly known as a “shdft-ﬂ'ov- |

ernor.” ,

The invention is 111ustrated 11:1 the : accom-
panying drawings, as follows: -

Figure 1 shows a plan of the governor.
Fig. 2 shows a side elevation. Fig. 3 shows
an a,lterna,twe construction.

A marks the rotative carrier; B, the reﬂ'u-
lator-rod, which effects a governing a,etlon
30 byosellla,tmﬂ'or reelploeatmfr movement but

which may be said to be normally at rest as
distinguished from the valve-moving action
of the regulators of shaft-covernors.
The weights C are prowded with the arms
35 ¢, by means of which theyare pivoted to arms
¢ on the rotative carrier, and they are pref-
-erably symmetrically shaped and placed at
opposite sides of the carrier. -
A T-block E is secured on the regulator-
40 rod B by means of a washer or nutb. Links
F are pivoted at e to this T-block. Blocks

25

C’ are plvoted in the weights C, and the links.

I pivoted at ¢’ to the blOCkb C.
- ily be seen that the oscillatory movement of
45 the weightsis communicated by means of the
links and incident mechanism to the regula-

It will read-

tor-rod and that a reciprocating movement

18 effected in the regulator-rod thereby.
A spring D engages the pivoted bloeks d on

50 the weights and forms the eentupetal ele- )

" ment of the governor. The spring extends

up over the center of the carrier, and the line |

i -

of its pull is approximately through the axis
of rotation of the carrier.
allows a perfectly symmetrical- construetion
of the parts.
spring is also directly opposed to the centrifu-
gal force of the weight, so that the centripe-

tal value of the spring is simply its direct

force, by reason of which the parts may be
readily and exactly adjusted for all positions,

The line of the pull of the

This ar ranﬂ'ement E
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and where the spring pulls approximately

from or through the centers of gr avity of the
“welghts the fI‘lOthn on the pwots is practi-

ca,lly eliminated.

It is desirable that the spring should be ar-
‘ranged toapproximately effect whatis known
as ‘¢ theoretlcal tension ”’—that i 18, an arrange-
ment; of the spring which will give at a pre-
determined speed a centr ipetal momeut equal
in all positions of the weights to the cen-
trifugal moment of the wei n'hts 1n correspond-
ing positions. 'To effect this with the pull of

{ the spring through the axis of the carrier and
from or through the center of gravity of the

-weights, it is necessary in the construction

| shown that:the spring be longer than the dis-

tance between the centers of gravity. If ex-
act theoretic tension is desired under these
conditions, the contractive capacity of the
spring ha,vmg a uniform scale of strength
must be equal to the distance between the

centers of gravity. DBy making the spring

longer than the distance between the centers
of ﬂ'mwty, therefore, a more efficient gov-
“ernor can be obtained than is possible W1t11
a construction having a spring shorter than
the distance between the centers of gravity,
because with the latter construction theoretic
tension orslight variationsfromit, as desired,
cannot well be obtained. By for ming the
spring so that it forms a medium of connec-
tion between the weights an exactly equal
pull on both weights is assured, so that pres-
sure on. the links, which would be present
were the pull on the weights nnequal, is ehml—
-nated.

In Fig.3 we have shown an alternatwe con-
struetmn in which coil-springs D’ are used.

These are secured to blocks d’, which are piv-

oted on the -weights and extend outwardly
from the centerof gravity, so thatthe springs
are longer than the distance between centers
of gravity, We prefer, however, the con-
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struction shown in Figs. 1 and 2, because cen-
trifugal force does not cause a dlstm bing in-
fluence on the spring.

A part of the mechamsm herein shown
forms the subject-matter of a separate appli-
cation filed by us December 7, 1896, and se-
rially numbered G14,696.

What we claim as new is—

1. In a governor of the type deseribed, the

combination of arotative carrier; two weights
pivoted on opposite sides of said carrier with
the axis of the pivots substantially parallel
with the axis of the carrier; a regulator op-

~erated by oscillatory or reciprocating move-

ment but normally at rest; means for com-
municating the movement of the weights to
the regulator; and a centripetally - acting
spring forming a medium of connection be-
tween the weights and arranged with a ca-
pacity for approximately theoretic tension.
2. In a governor of the type described the
combination of arotative carrier; two weights
pivoted on opposite sides of said carrier with
the axis of the pivots substantially parallel
with the axis of the carrier; a regulator op-
erated by an oscillatory or reciprocating
movement but normally at rest; means for
communicating the movement of the weights
to the regulator; and a centripetally-acting
spring forming a medium of connection be-
tween the weights and arranged with a ca-
pacity for approximately theoretic tension
and with its pull in a line approximately
thl ough the centers of gravity of the weights.
In a governor of the type deacubed the
CO 1111)111&131011 of arotative carrier; two welghts
pivoted on opposite sides of said carrier with
the axis of the pivots substantially parallel
with the axis of the carrier; a regulator oper-
ated by an oscillatory or 1*emprocat1nw move-
ment but normally at rest; means for com-

municating the movement of the weights to

the 1en‘ulat01‘ and a centripetally - aetmn'
spring “For mmg a medium of connection be-
tween the weights and arranged with a ca-
pacity for Lppmumately theoretlc tension,
and with its pull approximately in a line
through the axis of the carrier.

4. In a governor of the ty pe described, the
combination of arotative carrier; two Weln*hts
pivoted on opposite sides of said carrier ﬂth
the axis of the pivots substantially parallel
with the axis of the carrier; a regulator oper-
ated by an oscillatory or ree1pl ocatmff move-
ment, but normally at rest; means f01‘ COM-
municating the movement of the weights to
the 1~eﬂ*ulat01 and & centripetally - actmn-
Spring For mmg a medium of connection be-
tween the weights, and arranged with a ca-
pacity for approximately t11c01etle tension,
and with its pull in a line appr 0‘{11113,‘561?
through the centers of gravity ot the we iohts
and the axis of the carrier.

5. In a governor of the type described, the
combmamon of arotative carrier; two Wewhts
pivoted on opposite sides of said carrier with

601,009

with the axis of thecarrier; a regulator oper-
ated by an oscillatory or reciprocating move-
ment, but normally at rest; means for com-
municating the movement of the weights to
the regulator; and a centripetally -acting
spring forming a medium of connection be-
tween the weilghts and arranged with a ca-
pacity for approximately theoretic tension,
and with the body of the spring in a plane
containing the axis of the carrier.

G. In a governor of the type deseribed, the
combination of arotative carrier; two welghts
pivoted on opposite sides of said carrier with
the axis of the pivots substantially parallel
with the axis of the carrier; a regulator oper-
ated by oscillatory or reciprocating move-
ment, but normally at rest; means for com-
municating the movement of the weights to
the regulator; and a centripetally - acting
spring forming a medium of connection be-
tween the weights, said spring being longer
than the distance between the centers of
oravity of the weights.

7. In a governor the combination of a ro-
tative carrier; two weights pivoted on oppo-
site sides of said carrier with the axis of the
pivots substantially parallel with the axis of
the carrier; a regulator operated by oscilla-
tory or reciprocating movement, but normally
at rest; means for communicating the move-
ment of the welghts to the regulator; and a
centripetally-actingspring forming a medium
of connection between the weights, and ar-
ranged with 1ts pull in a line approximately
through the centers of gravity of the weights,
sald spring being longer than the distance be-
tween the said centers of gravity.

8. In a governor of the type deseribed, the
combination of a rotative carrier; two weights
pivoted on opposite sides of the carrier with
the axis of the pivots substantially parallel
with the axis of the carrier; aregulatoropera-
ted by oscillatory or reciprocating movement,
but normally at rest; means for communicat-
Ing the movement of the weights to the regu-
lator; and a centripetally-acting spring form-
ing a medium of connection between the

weights, and arranged with its pull in a line

approximately through the axis of the car-
rier, said spring being longer than the dis-
tance between the centers of gravity of the
welghts.

9. In a governor of the type described, the
combination of a rotative carrier; twoweights
pivoted on opposite sides of said carrier with
the pivots substantially parallel with the axis
of the carrier; a regulator operated by osecil-
latory or reciprocating movement, hut nor-
mally at rest; means for communicating tho
movement of the weights to the regulator;
and a centripetally-acting spring forming a
medium of connection between the weights,
and arranged with its pull in a line approxi-
mately through the centers of gravity of the
welghtsand the axis of the carrier, said spring
being longer than the distance between the

the axis of the pivots substantially parallel | said centers of gravity.
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~ the axis of the pivots substantially parallel
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| 10 In a go?emor of the type deseribed, the | pivdted_on opposite sides of the carrier with
~combination of-arotative carrier; two weights

pivoted on opposite sides of said carrier with

with the axis of the carrier; a regulator oper-
ated by oscillatory or reciprocating move-
ment, but normally at rest; means for .com-

- municating the movement of the weights to

10

~tween the weights and arranged with its pull
‘1n a line approximately through the axis of
the carrier and with the body of the spring |
In a plane containing the axis of the earrier, |

~ tween the centers of gravity of the weights.

the regulator; and a centripetally - acting
spring forming a medium of connection be-

sald spring being longer than the distance be-

11. In a governor of the type described, the
combination of a rotative carrier; two weights

the axis of the pivots substantially parallel

20

with the axis of the carrier; a regulator oper-

ated by reciprocating or oscillatory move-
ment, but normally at rest; mechanism for
communicating the movement of the weights
to the regulator; and a spring D engaging

28

the weights and extending over the governor

a plane containing the axis of the carrier.
In testimony whereof we affix our signa-
tures in presence of two witnesses.

FRANK H. BALL.
BERT C. BALL.

Witnesses: | -
- AUSTIN R. PRESTON,
MAULSBY KIMBALL.

‘mechanism, the body of the spring being in
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